Very low serum levels of high density lipoprotein cholesterol ranging from 8-6 to 13*9 mg/dl were detected in four out of 12 sibs of a Brazilian kindred with the non-neuropathic form of Niemann-Pick disease. Hepatosplenomegaly, interstitial infiltration of the lungs, absence of neurological signs, sea-blue histiocytes in the bone marrow and liver, and high values for serum acid phosphatase (18 to 32 U/l) were common to all affected children. Leucocyte acid sphingomyelinase activity ranged from 3-6 to 6-5% of mean control values, and fibroblast activity from 9 to 13% of mean controls. The parents had low-normal levels. The relationship between these findings is unclear and deserves further investigation.
varying from a relatively benign mild purpura secondary to thrombocytopenia to a progressive hepatic cirrhosis, hepatic failure, and death. Patients had characteristic sea-blue histiocytes in bone marrow, or bone marrow and liver. They were considered to have the primary form of the syndrome.
Sea-blue histiocytes may also be found in the bone marrow in many well defined diseases: porphyria,3 familial lecithin: cholesterol acyl transferase deficiency,4 iron deficient anaemia,5 leukaemia,6 idiopathic thrombocytopenic purpura,7 and cholesterol ester storage disease,8 among others. Remarkably, many cases initially considered to be clear cut examples of the primary sea-blue histiocyte syndrome were ultimately proven to be variants of NiemannPick disease.9'4 Golde et a19 were the first to show that the activity of sphingomyelinase was low in the extracts of fibroblasts of three sibs formerly reported as examples of the syndrome.
We present our studies on a large Brazilian kindred in which four sibs were found to have sea-blue histiocytes, sphingomyelinase deficiency, and very low serum levels of high density lipoprotein cholesterol.
Family report
A large Brazilian kindred composed of father, mother, 12 children, and two grandchildren was investigated because one of the children, a 7 year old boy, was found to have massive hepatosplenomegaly since infancy. There was no consanguinity as far as the parents were aware. Four out of the 12 prothrombin activity ranged from 60 to 70% of simultaneous controls. Lactic dehydrogenase and alkaline phosphatase were both within the reference values for age in all four children. The liver biopsy performed in the four children showed slight portal fibrosis and sea-blue histiocytes in the portal space and also intralobularly. Foamy hepatocytes were observed in the two older sibs. Both parents, seven out of the other eight children investigated, and two grandchildren, born to an unaffected daughter, were clinically normal, and no sea-blue histiocytes were observed in their bone marrow aspirates.
Histochemical staining was performed on the bone marrow aspirate slides from the 23 year old girl. The sea-blue histiocyte granules were coloured deep blue by the May-Gruenwald-Giemsa stain, red by the long Ziehl-Neelsen method, black by the Sudan-black technique, and light red by the PAS; there was no stain with the Prussian blue and peroxidase reactions. The specific iron haematoxylin method preceded by alkaline hydrolysis, described by Elleder and Loida '5 for the detection of sphingomyelin, stained the histiocytic cytoplasm black (fig 2) . The chloroformmethanol lipid extracted control smear was negative. The with gentle shaking for four hours (leucocytes) or one hour (fibroblasts). They were placed on ice and 10% bovine serum albumin (100 RI) and 10% trichloroacetic acid (750 ,ul) was added to each. After centrifugation, a portion (500 tl) of the supernatant was transferred to a scintillation vial and counted using Aquasol.
Thermal stability studies of fibroblast sphingomyelinase activity at 50°C were carried out using a method based on that of Schneider et al,1X but with detergent concentrations adjusted to those of our standard assay. Cell pellets were sonicated in 25 mmol/l citrate phosphate buffer, pH 6-0, containing Triton X100 (2 mg/ml) and sodium taurocholate (04 mg/ml). After incubation for 2, 5, 10, 20, 30, or 60 minutes at 50°C, sphingomyelinase was measured as above.
Acid esterase, li-galactosidase, and r)-glucosidase were assayed in leucocyte and fibroblast extracts using 4-methylumbelliferyl substrates, and protein was determined by the method of Lowry et al. 9 Results
SERUM LIPIDS
The serum lipid pattern for the affected sibs and the father is summarised in table 1. HDL cholesterol was consistently low in the four affected children, contrasting with a normal value for their father. Apolipo- The lability of fibroblast sphingomyelinase activity in our patients was not increased, distinguishing them biochemically from three patients in two families where fibroblast sphingomyelinase activity was more heat labile than in controls.'8 These patients, who were designated Niemann-Pick disease type F, did, however, show some clinical resemblance to our patients. Similarly, the reported fibroblast sphingomyelinase activity in three sibs ranged from 11 to 16% of the control mean.' 8 The disease in our patients was probably inherited as an autosomal recessive trait, since children of both sexes were affected and the parents had low-normal sphingomyelinase activities in fibroblasts and the mother's leucocyte activity was below the normal range' Diminution in enzyme activity in parental fibroblasts was more notable when expressed as a mean of three simultaneously assayed controls rather than as a mean of our overall control range. 
